The neuraminidase content of purified virus particles of three velogenic strains of Newcastle disease virus was compared with that of three lentogenic strains. Velogenic strains possessed approximately three times as much enzyme as lentogenic strains.
Short communications
material was used immediately for neuraminidase assays, protein determinations and polyacrylamide gel electrophoresis.
The polypeptides present in the preparations of purified virus were examined by polyacrylamide gel electrophoresis to determine whether this material was contaminated with non-virus protein. A solution containing lO% (w/v) acrylamide, 0.3% N,N'-methylenebisacrylamide, o'375 M-tris-HC1 buffer (pH 8"9), 5 M-urea and o.o75°/o N,N,N' ,N'-tetramethylethylenediamine was polymerised by the addition of o.I5% ammonium persulphate to form gels of 5 mm diam. and approx. 6 cm length. Proteins were solubilized prior to electrophoresis by the addition of a solution containing 1% SDS, o.I % 2-mercaptoethanol and 6 M-urea to virus preparations; this mixture was incubated at 7o °C for 3o min, then at IOO °C for I min. Electrophoresis was performed for 2-o to 2"5 h at 2 mA/gel. A discontinuous buffer system was used, o'o5 M-tris-glycine, pH 8"9, in the upper tray and o-~ Mtris-HC1, pH 8"I, in the lower tray. Both buffers contained o.i% SDS. Bromophenol blue was used as tracker dye. Gets were stained for at least 2 h using o.25% Coomassie brilliant blue in methanol: acetic acid: water (5 : I : 5), and were destained in methanol : acetic acid: water. Stained gels were scanned at 58o nm using a Unicam SP5oo spectrophotometer with a Gilford Model 222 Photometer and Model 24io-S Linear Transport gel scanning accessory.
The substrate used in the neuraminidase assays was cq glycoprotein (orosomucoid) concentrate from human plasma obtained from the Scottish National Blood Transfusion Association. Triplicate samples of virus were diluted with o.2 M-sodium acetate buffer, pH 5"1, and were added to o'z5 ml of orosomucoid (8 mg/ml) in the same buffer. The reaction mixture was incubated at 37 °C for 15 min. Liberated N-acetylneuraminic acid (NANA) was measured by the thiobarbituric acid procedure of Aminoff (~ 96 I). One unit of enzyme is defined as the amount releasing mmol of NANA per min under standard assay conditions. In most experiments the sp. act. was measured using two different dilutions of virus, where this was done, the mean of the two results was taken.
Protein determinations were done as described by Lowry et al. (1951) using bovine serum albumin as standard.
The polypeptides present in preparations of purified virus are shown in Fig. L The pattern obtained closely resembles that reported by others for NDV (Mountcastle, Compans & Choppin, I97I; Meager & Burke, 1973) . The peak near the origin corresponds to VP~ described by Meager & Burke (r973) , and the numbering system of Mountcastle et al. (I97I) has been applied to the remaining polypeptides. Using bovine serum albumin, deoxyribonuclease I, ovalbumin and chymotrypsinogen as standards, our estimates for the tool. wt. of VPr, VP3 and VP6 are 78ooo, 6oooo and 4oooo respectively. All six strains examined gave a similar electrophoretic pattern, although VP5 of Herts and Italien consistently migrated slightly faster than VP 5 of the other four strains. As no other protein bands were detected, we concluded that our virus preparations were substantially free from contaminating non-virus material.
The neuraminidase content of these virus preparations was measured, and the results (Table I) indicate that the neuraminidase content of the velogenic strains is higher than that of the lentogenic strains. Statistical analysis of these results show that the strain differences in neuraminidase content are indeed highly significant (P < o.ooI). Furthermore, comparison of the velogenic strains as a group with the lentogenic strains shows that the neuraminidase content of the two groups is different (P < o-oo0, however, differences between strains belonging to each group are not significant. The ratio of the estimated means of the sp. act. of the velogenic and lentogenic groups is 3"6. The results obtained in these experiments are in apparent disagreement with those of Alexander et al. 097o), who did not observe differences in neuraminidase content in ten NDV strains of differing virulence. Neuramine lactose was used as substrate in their experiments. However, when we assayed Herts 33 and BI using neuramine lactose (zoo/zg per test, reaction mixture pH 5"5), the ratio of the sp. act. was unchanged although enzyme activity was slightly increased. Therefore the differences between our results and those of Alexander et al. (r97o) cannot be explained on this basis. However, it is possible that our measurement of neuraminidase content by relating enzyme activity to protein concentration has revealed differences which could not be detected by relating enzyme activity to a haemagglutinin titre, as described by Alexander et al. (I97O) . In our experiments, if enzyme activity was related to a haemagglutinin titre rather than to protein concentration, the results showed much greater variation. This is probably because a protein determination gives a more precise measurement of the quantity of virus in purified preparations than a haemagglutination titration. We did not observe statistically significant differences between strains in mean haemagglutinin titre/protein ratios, but the standard deviations obtained were too large for meaningful conclusions to be drawn. Our finding that velogenic strains of NDV possess more than three times the neuraminidase activity per virus particle of lentogenic strains lends support to the view that neuraminidase plays a part in the development of cytopathic changes in infected cells, but further experiments are needed to test this hypothesis more fully.
